ON THE INTERSECTION OF A CLASS OF MAXIMAL SUBGROUPS OF A FINITE GROUP
There has been much interest in the past in considering various generalisations of the Frattini subgroup of a finite group and to investigate the influence of such a subgroup on the structure of the group (see, Deskins [1] , Gaschütz [2] , Rose [3] , and [4] ). In [4] , P. Bhattacharya and N. P. Mukherjee introduce a subgroup Sn(G) and exhibit its relationship with the given group G. The objective of this paper is to investigate the subgroup Sn(G) further. We obtain the following result.
Theorem. Let G be a finite n-solvable group, then Sn(G)/On(G) is a supersolvable group. ( 1 ) TV is a cyclic group of prime order for every minimal normal subgroup N(<Sn(G)) of G.
(3) The fitting subgroup F(Sn(G)) of Sn(G) is the direct product of minimal normal subgroups of G which are contained in Sn(G).
In fact, let 77 be maximal among all subgroups of F(Sn(G)) which can be expressed as the direct product of minimal normal subgroups of G. Note then that 77 < G. We will first show that there is a subgroup S of G such that G = HS and 77 n S = 1.
Let S be a minimal element of set {T: HT = G, T < G}. Then, S n 77 < G (S n 77 < S because 77 < G ; S n 77 < 77 because 77 is abelian; hence S n H < SH = G). If S n H ¿ 1, then since <D(G) = 1, there is a maximal subgroup M of G such that G = M (S n 77). We now see that S = S n G = (S n M) (S n 77) and, since M does not contain S n 77, that S n M < S. However, G = SH = (S n M)(S n 77)77 = (S n Af)77. This contradicts the choice of S and we conclude that S n 77 = 1.
We next consider the subgroup S n F(Sn(G)). It is normal in both 5 and in F(Sn(G)) (the latter because <D(G) = 1 implies <D(F(^(G))) = 1, but [F(Sn(G))]' < &(F(Sn(G))) since F(SK(G)) is nilpotent, hence F(Sn(G)) is abelian). Thus, it is normal in G. If S n F(Sn(G)) ^ 1, then there is a minimal normal subgroup TV of G with TV < 5 n F(57r(G)). As 5 n 77 = 1, we conclude that 77 < TV x 77. This contradicts the choice of 77 and therefore SnF(Sn(G)) = 1. It now follows that 77 = F(SJl(G)) and the result is proved. Corollary 1. Let G be a n-solvable group. Then a n-Hall subgroup 77 of Sn(G) is supersolvable. Corollary 2. Let G be a n-solvable group. Then SK(Sn(G)) = Sn(G). Proof. Since Sn(G)/On(G) is supersolvable and On(G) is contained in every 7t-Hall subgroup of Sn(G), every maximal subgroup of Sn(G) which contains a 7t-Hall subgroup of Sn(G) is of prime index in Sn(G), or there is no maximal subgroup which contains a 7r-Hall subgroup of Sn(G) in SK(G). Hence Sn(Sn(G)) = Sn{G). It is obvious that Corollary 3 is equivalent to
